Assessment of therapeutic potential of amantadine in methamphetamine induced neurotoxicity.
Methamphetamine epidemic has a broad impact on world's health care system. Its abusive potential and neurotoxic effects remain a challenge for the anti-addiction therapies. In addition to oxidative stress, mitochondrial dysfunction and apoptosis, excitotoxicity is also involved in methamphetamine induced neurotoxicity. The N-methyl-D-aspartate (NMDA) type of glutamate receptor is thought to be one of the predominant mediators of excitotoxicity. There is growing evidence that NMDA receptor antagonists could be one of the therapeutic options to manage excitotoxicity. Amantadine, a well-tolerated and modestly effective antiparkinsonian agent, was found to possess NMDA antagonistic properties and has shown to release dopamine from the nerve terminals. The current study aimed to evaluate the effect of amantadine pre-treatment against methamphetamine induced neurotoxicity. Results showed that methamphetamine treatment had depleted striatal dopamine, generated of reactive oxygen species and decreased activity of complex I in the mitochondria. Interestingly, amantadine, at high dose (10 mg/kg), did not prevent dopamine depletion moreover it exacerbated the behavioral manifestations of methamphetamine toxicity such as akinesia and catalepsy. Only lower dose of amantadine (1 mg/kg) produced significant scavenging of the reactive oxygen species induced by methamphetamine. Overall results from the present study suggest that amantadine should not be used concomitantly with methamphetamine as it may results in excessive neurotoxicity.